The significance of Pin1 in the development of Alzheimer's disease.
Pin1 protein, a peptidyl-prolyl cis-trans isomerase plays an important regulatory role in neuronal function. Recent studies indicate that Pin1 may promote the dephosphorylation of tau and restore its ability to bind to and polymerize microtubles. Previous studies on postmortem human brains showed that Pin1 is down-regulated in advanced Alzheimer's disease (AD) brains compared to age-matched non-demented controls. Because AD is a slowly progressive disease with a preclinical period that can last years, the abundance and regulatory function of Pin1 may vary on the course of the disease. In order to evaluate the potential contribution of Pin1 to AD pathogenesis, levels of mRNA, protein and isomerase activity of Pin1 and phosphorylated tau from postmortem brains of 10 persons with mild-cognitive impairment (MCI), 10 with AD and 10 age-matched no cognitive impairment (NCI) were measured. The relationship between Pin1 and phosphorylated tau as well as clinical and cognitive data were analyzed. The results indicated that Pin1 activity in MCI and AD were significantly higher than in NCI. Phosphorylated tau in MCI and AD was also higher than in NCI group. The positive correlation trend in MCI and the robust correlation in AD between Pin1 activity and phosphorylated tau implies that increasing phosphorylated tau during AD pathogenesis may induce the compensatory activation/up-regulation of Pin1, while the inverse correlation between Pin1 activity and phosphorylated tau in NCI group implies that decreased Pin1 may play a role in the initial accumulation of phosphorylated tau in AD pathogenesis.